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Physics 211L

RLC circuits

Name: _
                          Section number: _1_

Partner’s Name: _ _
              Instructor: _Ms. Sara Najm_

Calculate the resonance frequency from eq(3): 
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A- Determination of the resonant frequency of an RLC circuit:

i- DRB at 300
 Vin=10.0
[image: image3.emf]V (peak-to-peak) 

Note that Vin decreases slightly around resonance. You must adjust Vin to 10.0 V at every measurement

	Frequency (Hz)
	Frequency (Hz)
	Vout (V)

	fres– 7.0  kHz
	3.78
	0.46 V

	fres– 5.0  kHz
	5.78
	0.64 V

	fres– 3.5 kHz
	7.28
	1 V

	fres– 2.5 kHz
	8.28
	1.55 V

	fres– 2.0 kHz
	8.78
	1.9 V

	fres– 1.5kHz
	9.28
	2.3 V

	fres– 1.2  kHz
	9.58
	2.5 V

	fres–0.9 kHz
	9.88
	2.8 V

	fres–0.6 kHz
	10.18
	3 V

	fres–0.4 kHz
	10.38
	3.1 V

	fres –0.2 kHz
	10.58
	3.2 V

	fres
	10.78
	3.3 V

	fres + 0.2 kHz
	10.98
	3.2 V

	fres + 0.4 kHz
	11.18
	3.1 V

	fres + 0.6kHz
	11.38
	3 V

	fres+ 0.9 kHz
	11.68
	2.8 V

	fres+ 1.2 kHz
	11.98
	2.6 V

	fres+ 1.5 kHz
	12.28
	2.4 V

	fres+ 2.0 kHz
	12.78
	2 V

	fres+ 2.5 kHz
	13.28
	1.9 V

	fres+ 3.5 kHz
	14.28
	1.5 V

	fres+ 5.0kHz
	15.78
	1.2 V

	fres+ 7.0  kHz
	17.78
	0.9 V


Plot the graph of Vout versus frequency. 

Vary the frequency in order to locate the frequencies at which Vout reaches 0.707 of its resonance value. Remember that Vin must remain constant.
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Measure the resistance of the inductor, RL, and calculate Q, using equation 3 in the manual. 

RL = 108.68 .


L = 50mH

R= RL + 300 = 408.68 Ω              
How do the calculated and measured values of Q compare?
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7.89 + 0.01 = 7.9
7.89 – 0.01 = 7.88

4.364 is not between 7.9 and 7.88 which means that our measurement is not accurate.

ii- DRB at 10
 Vin=10.0V (peak-to-peak)

	Frequency (Hz)
	Frequency (Hz)
	Vout (V)

	fres– 7.0  kHz
	3.792
	13.5 mV

	fres– 5.0  kHz
	5.792
	22.5 mV

	fres– 3.5 kHz
	7.258
	38 mV

	fres– 2.5 kHz
	8.293
	56 mV

	fres– 2.0 kHz
	8.791
	95 mV

	fres– 1.5kHz
	9.291
	87.5 mV

	fres– 1.2  kHz
	9.593
	102.5 mV

	fres–0.9 kHz
	9.899
	117.5 mV

	fres–0.6 kHz
	10.201
	140 mV

	fres –0.4 kHz
	10.392
	145 mV

	fres - 0.2 kHz
	10.588
	155 mV

	fres
	10.795
	150 mV

	fres + 0.2 kHz
	10.991
	157.5 mV

	fres + 0.4 kHz
	11.195
	150 mV

	fres + 0.6kHz
	11.355
	140 mV

	fres+ 0.9 kHz
	11.695
	125 mV

	fres+ 1.2 kHz
	11.993
	115 mV

	fres+ 1.5 kHz
	12.295
	100 mV

	fres+ 2.0 kHz
	12.791
	85 mV

	fres+ 2.5 kHz
	13.292
	75 mV

	fres+ 3.5 kHz
	14.247
	57.5 mV

	fres+ 5.0kHz
	15.766
	45 mV

	fres+ 7.0  kHz
	17.835
	32 mV


Plot the graph of Vout versus frequency.

Vary the frequency in order to locate the frequencies at which Vout reaches 0.707 of its resonance value. Remember that Vin must remain constant.
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Calculate Q, using equation 3 in the manual. 

How do the measured and calculated values of Q compare?

RL = 108.68 .


L = 50 mH

R= RL + 10 = 118.68Ω 
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     77.211 – 0.001 = 77.21
     77.211 + 0.001 = 77.212

     1.15 is not between 77.21 and 77.212 which means that our measurement is not precise. 

Questions and Analysis

Compare the two Vout versus frequency graphs and comment.

The two Vout versus frequency graphs are somehow similar. But F+ and F- greatly vary from one graph to the other. In the first graph (R = 408.68 Ω), F+= 12.32 and F- = 9.85. While in the second graph (R = 108.68 Ω), F+= 6.5 and F- = 15.87.
B- Phase measurements using lissajoux figures: 

DRB at 300 :

Find the phase angle between Vin and Vout by measuring A and D for the following frequencies:

	Frequency (Hz)
	D
	A
	Φ = sin-1(D/A)
	Φ (calculated from (1)

	fres /2
	0.5
	0.55
	65.38º
	85.2º

	f -
	1.7
	2.25
	49.07º
	59º

	fres
	0.3
	3
	5.74º
	0º

	f+
	1.2
	2.25
	32.23º
	69.88º

	2fres 
	0.6
	0.65
	67.38º
	89.99º


How do the measured and calculated phase differences compare?

For fres /2: 
85.2 + 0.1 = 85.3

85.2 – 0.1 = 85.1

65.38 is not between 85.1 and 85.3 which means that our measurement is not accurate.

For f -: 

59 + 1 = 60

59 – 1 = 58

49.07 is not between 58 and 60 which means that our measurement is not accurate.

For fres: 

0 + 1 = 1

0 – 1 = -1

5.74 is not between -1 and 1 which means that our measurement is not accurate.

For f+: 

69.88 + 0.01 = 69.89

69.88 – 0.01 = 69.87

32.23 is not between 69.87 and 69.87 which means that our measurement is not accurate.

For 2fress: 

89.99 + 0.01 = 90
89.99 – 0.01 = 89.98
67.38 is not between 89.98 and 90 which means that our measurement is not accurate.

f+�
12.32 Khz�
�
f-�
9.85 Khz�
�
Qmeasured�
3.49 C�
�



F+�
6.5 Khz�
�
 F -�
15.87 Khz�
�
Qmeasured�
7.24�
�



Grade:










_103727776.unknown

_1240836949.unknown

_1240837486.unknown

_1240838267.unknown

_1240837386.unknown

_1240731265.unknown

_1240736256.unknown

_75119896.unknown

